O
TITIS MEDIA (OM) IS THE most common illness of childhood, and its management is a controversial topic. Serious complications of acute otitis media (AOM) include meningitis, brain abscesses, epidural abscesses, mastoiditis, permanent sensorineuralhearingloss,anddeath.Otherseverecomplications of otitis media with effusion (OME) include retraction pocket formation, cholesteatoma,ossicularerosion,andmyringostapediopexy. Serious complications of OM in children are not nearly as common in the United States as they were in the past. EffectsofOMarestillapartofchildren'slives, the most common being the decreased quality of life due to otalgia, especially with AOM. Other common effects of AOM and OME include otorrhea, perforation, febrile seizures, otitis externa, hearing loss, adverse events associated with taking antibiotic drugs, speech and language delays, and loss of days in school.
The objective of this study was to evaluate the short-term complications of OME before TT placement. We originally undertook this study to examine the adherence to the Agency for Health Care Policy and Research (AHCPR) recommendations in a county hospital setting. We gathered the data for this additional study to determine what complications children experience before tympanostomy tube (TT) placement and whether adherence to the AHCPR protocol decreases complications. We also compared the complications in children who received TT placement according to the AHCPR's recommended timing with those in children who received TT placement earlier or later than recommended. 1 The AHCPR guidelines are designed to address indications for TT placement in children with OME. The population we studied included children with OME, recurrent AOM, or both. Theoretically, the 2 disease classifications have dif- ferent causes, treatments, and complications. Practically speaking, few children had pure OME without any AOM, and the difficulty in distinguishing the groups led us to submit the management of all children to the AHCPR criteria. The analysis in this article does not delineate the effects of AOM from those of OME.
The AHCPR recommendations include initial testing by otoscopy with pneumatoscopy and optional tympanometry. Follow-up appointments to evaluate clearing of OME are recommended at 6 and 12 weeks. At 12 weeks, audiological testing is recommended. If there is bilateral hearing loss of 20 dB or greater, referral to an otolaryngologist is optional for placement of TTs at 3 months of continuous OME. If OME continues without hearing loss, referral to an otolaryngologist is recommended at 4 to 6 months for placement of TTs.
METHODS
The population studied included all children aged 10 or younger receiving a first set of TTs for OM at a tertiary teaching county hospital from January 1, 1999, to December 31, 2000. Data were gathered by retrospective medical chart review from birth or earliest record until placement of TTs. Exclusions included any concurrent head and neck surgery performed at the time of first TT placement, any craniofacial deformity, and any prior TT placement or any other prior ear surgery. Hearing was assessed using visual reinforcement audiometry or pure-tone audiometry. In some cases, school or clinic auditory screening test results were used in the absence of other testing. A 2-sided unpaired t test was used to compare rates of complications in the groups of children according to adherence to the AHCPR guidelines.
The management of OM in these children was compared with the model taken from the AHCPR guidelines. 2 Children were categorized as "early," "on time," or "late" based on the continuous duration of OME and the results of audiometric testing if done before placement of TTs ( Table 1) . Strictly speaking, every child should have received audiometric testing by the AHCPR protocol. However, many children did not receive the testing, and an approximation to the protocol was made to categorize this management as early, on time, or late. Management of OME, specifically placement of TTs, was considered on time in children who had hearing loss greater than 20 dB and continuous OME for 3 to 6 months or in children who had no hearing loss (or no audiometry) and continuous OME for 4 to 6 months. Tympanostomy tube placement was judged to be early in children with hearing loss greater than 20 dB and continuous OME for less than 3 months or in children with no hearing loss (or no audiometry) and continuous OME for less than 4 months. Children with no documented OME, including those children with mainly recurrent AOM, were also placed in the early management category. Management was deemed late in children with or without hearing loss with continuous OME for greater than 6 months.
RESULTS
The short-term complications and adverse effects of OM that were documented in these children before placement of TTs are summarized in Table 2 . The most common short-term complication of OM (besides hearing loss) was adverse effects from antibiotic therapy; this occurred in 34 children (23.1%). The next most common complication was speech or language delay, noted in 31 children (21.1%). Otorrhea was the next most common adverse effect, recorded in 24 children (16.3%). Persistent perforation was noted in 12 children (8.2%). Febrile seizure was documented in 3 children (2.0%) before placement of TTs. Meningitis occurred in 2 children, one with viral meningitis with AOM and the second with Neisseria meningitides and concurrent AOM. Otitis externa occurred in 2 children, and tinnitus and balance problems occurred in 1 child each.
Of 147 children who met the inclusion criteria, 81 (55.1%) had 1 or more short-term complications from OM before placement of TTs. This number increased to 105 (71.4%) when hearing loss greater than 20 dB was included. Fifty-three children (36.1%) had between 2 and 6 complications documented (Figure 1) . Hearing loss of 20 dB or greater was found in 67 children (45.6% of the 147 total children and 78.8% of the 85 children with documented hearing tests). Sixty-two (42.2%) of the children had no documented hearing test.
The mean number of short-term complications before surgery in the entire group of children was 1.2. Children in the early management group had a mean of 1.0 complication. Children in the on-time group had a mean group had a mean of 1.3 complications. There were no statistically significant differences between these means using a 2-tailed nonpaired t test among subgroups compared individually or compared with the remainder of the population.
Complications increase with age by 0.1 complication per year, from 1.0 complication at age 1 year (Figure 2) . This trend of increased number of complications with increasing age in the total group of children was not statistically significant. The mean age of children increased in the management groups from 2.2 years in the early group to 2.7 years in the on-time group to 3.4 years in the late group. The variable of age is thus confounded with the management of OME in predicting increasing complications.
The variables of ethnicity and sex were compared with complication rates and had no significant associations. The population included 87 boys and 60 girls. The children included 58 African American patients (including 16 with African immigrant parents), 35 Hispanic patients, 12 Native American patients, 2 Southeast Asian patients, and 40 white patients.
COMMENT
The analysis of complications considered hearing loss separately, as it has a significant adverse effect on children. However, the selection of those who underwent a first placement of TTs is confounded by selection of children with hearing loss, because hearing loss is a factor in the recommended protocol to determine the need for TT placement.
Despite the availability of audiology services at all clinics, 42% of the children had no prior audiogram. All of the procedures were performed by an otolaryngologist on a teaching service at the county hospital. No patient was operated on without a staff otolaryngologist examining the patient in the clinic, reviewing the history, and agreeing to perform the procedure. All of the staff were familiar with the AHCPR recommendations. Because this was a retrospective study, there was no protocol to determine the exact indications for TT placement. Each otolaryngologist in the clinic used his or her best judgment in decision making for patient management. Variations from the AHCPR recommendations occurred because of many factors, including decisions made by otolaryngologists, primary care physicians, parents, and children. Not all of the staff believed each child would be best served by the AHCPR recommendations. Private discussions following this study indicated that some otolaryngologists believed that the audiogram was unnecessary because the decision to place TTs was made based on the history and physical examination; therefore, the audiogram would not alter the management decision.
Adverse events from antibiotics used to treat AOM and OME were common problems in this pediatric population. These effects included vomiting, diarrhea, yeast infections, rashes, hives, and anaphylactic reactions. The most common antibiotic used was amoxicillin, which was also the most common cause of adverse effects. Specific antibiotic adverse effects were not always welldocumented and thus are not reported.
Speech and language delay was recorded when the parent or the medical record documented the delay. There were many children with these delays mentioned, but the benefit of TTs in preventing speech and language delay is not clear. Some investigations have shown an association between OME and language delay, with improvement with TT placement in preschool children. 3 Others have shown no benefit, such as a recent controlled trial that studied the effect of TT placement on language development in 1-to 2-year-old children with OME. 4 Perforation and otorrhea are common complications after placement of TTs. However, in this study, these problems occurred before placement of TTs in significant numbers: otorrhea in 1 in 6 children and perforations in 1 in 16 children. Otitis externa occurred in 2 children, 1 with a candidal infection and 1 subsequent to otorrhea. Febrile seizures occur in 2% to 5% of children and were documented in 2% of our population, thus representing a normal prevalence in this population. These complications are more typically due to AOM than OME. Tinnitus and balance problems are less common complications of OME in children and were seen in only 1 child each.
Meningitis associated with AOM occurred in 2 children. However, the causative organisms were viral meningitis and N meningitides. There was no identification made of the organism causing the concurrent AOM. An otogenic source cannot be considered for these cases of meningitis. The usual route of invasion for meningitis from AOM is from bacteremia; however, direct extension by preformed pathways or thrombophlebitis can occur rarely. 5 It is unclear how the OM and meningitis are associated, in these cases.
Serious complications can also occur from AOM and chronic OME. These complications would not have been seen in this study if they did occur in the population because of the exclusion criteria of previous or concurrent operations on the ears, the lack of postoperative data, and the absence of a control group that did not receive TTs. A complete list of complications of OM is available in an otology textbook. 6, 7 These more serious complications are not seen as frequently in developed countries as in the past, presumably because of the use of antibiotic therapy. Courville 7 showed that death from serious com- 
